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Microarray 
Data Analysis
Microarray data 
analysis consists of 
four main steps
■ Image analysis
■ Data 
normalization
■ Statistical 
Analysis
■ Visualization and 
clustering
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arrayanalysis.
org
Automated 
Quality control 
and 
normalization 
of Affymetrix 
data is done 
using the 
existing 
functionality of  
the web portal.
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A number of graphs are produced as part of the QC by the web portal for 
checking the sample quality ,hybridization quality, signal comparability and array 
correlation.
Based on the results bad data can removed from the analysis.
Density plots of log-intensity distribution of each array are superposed on a single graph 
for a better comparison between arrays and for an identification of arrays with weird 
distribution.
Raw distributions are different when compared between arrays.
After the normalization, array NoE2-2 still presents a different distribution:
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The arrayanalysis.org web portal also gives a normalized data table.
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Statistical analysis with limma
 The normalized data table produced by 
arrayanalysis.org  is used as an input for statistical 
analysis.
 The user has to indicate the experiment groups as well
 The module allows the user to :
 Compare each group of data with the other
 Enter contrast of choice and obtain comparison
 Plot p value histograms
 Draw significant p-value tables
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Pair wise comparisons between groups
 By default the statistical module produces pair wise 
comparisons between the groups of data in the 
dataset.
For example :
If there are three datasets the user gets the following 
comparisons :
Group 2 vs 1 Group 3 vs 1 Group 3 vs 2
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Contrasts of choice
 But the user also has the flexibility to request a contrast 
of their choice
 In that case the user has to enter the contrast desired.
For example :
If the user wants to obtain the average of two groups 
corrected for the third.Input should be
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The gene expression results obtained by comparing two groups of normalized data.
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
11
.5
96
9.
1 
: P
os
te
d 
15
 M
ay
 2
01
1
N
at
ur
e 
Pr
ec
ed
in
gs
 : 
do
i:1
0.
10
38
/n
pr
e.
20
11
.5
96
9.
1 
: P
os
te
d 
15
 M
ay
 2
01
1
The significant p values table from the dataset.
Gives us a chance to look at the significant number of genes present in each of the 
comparisons performed.
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Visualization on Pathways
 The statistical analysis module yields gene expression results 
which gives the genes of interest.
 The criteria for visualization are based on parameters such 
as p value , adjusted p value and logFC.
 These genes of interest can be visualized on biological 
pathways in Pathvisio.
 This  requires connecting R to PathVisio, for which a new 
XMLRPC interface is being developed. 
 This will allow PathVisio to be controlled from R scripts.
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Pathvisio
PathVisio is a tool 
for displaying and 
editing biological 
pathways. 
Biological entities 
(genes or proteins) 
in pathways can be 
linked to biological 
data using database 
identifiers in 
PathVisio.
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Connecting Pathvisio to the automated pipeline
The input needed for pathvisio to be called 
automatically from the webportal are :
 pgex file : provides backpage containing gene expression 
information
 Visualization xml file : provides colour coding for easy 
visualization of the genes based on expression
 Z score : provides the score on basis of which the pathways are 
sorted
The files are then exported to pathvisio using 
htmlexporter
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Pgex file
The inputs required for the pgex file are :
 Database File
 Gene expression result 
R Pathvisio
Database file , Gene 
Expression result
Pgex file
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Visualization 
The inputs 
required are :
Colour Rule :
Colour 
Gradient :
P value < 0.1: 
Green
Log FC:
-5 :   Yellow
5 : Red
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Z score
The inputs 
required
are :
Pathways
Pgex file
Database
Criteria for 
calculation
For eg :
P value < 0.5
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Future Goals
 Completing the xmlrpc interface for Pathvisio.
 Publishing the statistical analysis and pathway 
visualization module on the web
 Creating a module for automated gene ontology 
analysis.
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